Influence of morphine on medial prefrontal cortex alpha2 adrenergic system in passive avoidance learning in rats.
The prelimbic region of the medial prefrontal cortex (mPFC) is a brain area crucial for memory, attention, and decision making. It has been shown that α2-adreneoceptors (α2-ARs) play a powerful role in regulating memory and attention functions in this region. Since many studies have demonstrated the impairment effect of morphine on memory through mPFC, we aimed to investigate the possible interaction between α2-ARs of the mPFC and morphine induced amnesia in passive avoidance learning in rats. Animals were bilaterally implanted with chronic cannulas in the mPFC, trained in the step-through type passive avoidance task, and tested 24h after training; step-through latencies were measured. Our data indicate that post-training i.p. administration of morphine (2.5, 5 and 7.5mg/kg) dose-dependently reduced the step-through latency, showing an amnesic effect. Post-training intra-mPFC administration of yohimbine (an α2-adrenergic antagonist, 0.125, 0.25 and 0.5μg/rat) and clonidine (an α2-adrenergic agonist, 0.001, 0.01 and 0.2μg/rat), dose dependently impaired memory retrieval. Furthermore, post-training intra-mPFC microinjection of ineffective doses of yohimbine or clonidine significantly reversed the inhibitory effect of morphine on memory retrieval. Furthermore, SKF96365 (a presynaptic calcium channel blocker) reduced yohimbine and showed slight inhibition of clonidine effect. These results suggest that α2-ARs of the mPFC may play an important role in morphine-induced amnesia.